L

View metadata, citation and similar papers at core.ac.uk brought to you by .. CORE

provided by Xiamen University Institutional Repository

1119
%
2 1,2 1,2 1,2 2
b b M b
(1. . 361005;
2. , 361005)
: (AR ) \ \ s
(1ICP) s o
R o ,AR 9
s , 2.1
; 1CP (AR ),
, ; (Icp),
. , o 1 .
X , 1 AR ICP
. R Table 1 The properties of the AR resin and ICP
“ 7 . . Sample Sp ) TS | TI-NMPS |[NMPI we
, CC) [(g/emD| (Y | (%) | (%)
, , AR resin] 272 | 1.23 |31.58| 6.29 |62.13]0.64
TQ342. 74 A ICP 268 | 1.07 |29.4| 22.93 |47.67]0.45
:1001-9731(2011)06-1119-04 SP: s TS: s TENMPS: N
s NMPI, N-
1 2.2
(
’ R 320~340°C 198m/min)
’ ‘ , (  5C/min
' 180°C , 120min; 1°C min 280°C,
° ’ 20min) ,
’ ’ ' , 1800°C
° 2.3
| ’ (TD . GB/T2292-1997 : N-
' ’ (NMPD) . ASTM D2318;
’ ’ ’ H/C:Elementar Vario EL [[I (EA);
’ : GB/T14901. 94 ; ,
’ ° ARES ;P C-NMR. Bluker Advance [[-
’ : 300 . (CP-MAS);
° ’ :Nikon ME600 (POM),
° ; : Nicolet Avatar 360 (FT-
(MGC) > HF/BF; 1IR); : Panalytical X’Pert Pro X
’ (AR ) (XRD); : Dilor Lab Ram I
’ ’ - ’ (Raman) ; . XL-30
’ ’ ° (SEM) ;
»AR : : ASTM (D3379-75).
s (AR )
(ICP) s
* : (51002127,50673082) ; (2009J05134)
:2010-10-15 :2011-01-18 :

(1979_)9 ’ ’ ’ ’


https://core.ac.uk/display/41355864?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

1120 3 % E2 ] #f 2011 6 (42)
, AR
3
3.1 POM C 3 ,AR )
1 .AR  H/C 0.64, ICP 100%, 100pm,
0.45, . o ICP .
; ) . . XRD C , 20 25° , AR
FT-IRC 1 :AR 3050 )
~2860cm ' ( C—H ). 1444 ;s ICP ,
1377em™" ( C—H ) 870 ~ ) . -AR
750cm ™ ( C—H ) (1.23g/cm®) ICP (1.07g/cm®) ,
] CiH )
CiH; ICP )
C—H
, 2 B C-
NMR ,IX107'~1.5X10"(a ) 0~5X
107°(b ) )
FBTO AR b
;  ICP i - ol
H/C 3 AR POM
AR Fig 3 Optical microphotograph of AR resin
’ AR ’
WS
Vv 18 21 24 27 30
201(° )
4 XRD
3000 /1500 7000 Fig 4 XRD profiles of AR and ICP
Wavenumbers/cm-
1 FT-1IR ’
Fig 1 FT-IR spectra of raw materials AR ICP o
(a)%ﬂ% 5 ’ AR H
7 ICP o
|
e ; [5]
7 :
A IO
21t .
AR /;g,a
%
2% 100001
Ic,P , , s @ icp
300 200 100 0 2
x10° s AR
2 BC-NMR = 1000
[":]
Fig 2 Solid ¥ C-NMR spectra of AR and ICP resins §
NMPI, TI-NMPS, TS g |
. AR 1.60 1.65 1.70 1.75_1.80 1.85
ENORA UT(X10°K")
62.13%.6.29% .31.58%;ICP 5 _
47.67%6( AR ) 22.93%( Fig 5 Viscosity vs temperature curves of AR and ICP
AR ), TS AR . resins
’ ICP B AR 3.2 XRD  Raman
a s XRD C 6 4)



1121

, AR » AR 7 AR 1ICP R
AR 0.79 1.19, AR
, , ICP ,  XRD .

, ; ICP r‘\
AR carbon fiber
el

- ICP carbon fiber /" e,

1000 7500 2000 2500 3000
Wavenumbers/cm-

7

Fig 7 Raman spectra of carbon fibers

3.3
R i D SEM  ( 8(m)~(c)  .AR
20 22 24 26 28 30 32
20 ) ; , ;
6 XRD ) )
Fig 6 XRD profiles of AR based carbon fiber and ICP ° AR
based carbon fiber ’ [9] .
7 . AR ICP
: 1580cm ! ’ AR . ICP
Sp? G 1360cm ! ) ¢ 8
D G D °
2 , AR
’ Sp
L ’
R = I. @b ) ’
Jp LI D G o ’
aR (La) ’ °
i 87, ICP , AR
La(0.1nm) = % (2) : , ’
’R b b o

10pm

(C)ARBEALE (d)ICPRRALZ

(a)ARE % (b)AR%L 2
8 SEM
Fig 8 Sanning electron micrographs of fibers
3.4 2.14 1.68g/cm?’, )
2 . AR o
ICP C D 1.23  1.07g/cm’; , ;

» AR ICP , s o



1122 3 % E2 ] #4 2011 6 (42)

2 , ICP s
Table 2 The properties of the different carbon fibers .
S 1 P b b b
am
P Ul@/emn| % (GPa) (GPa) AR . ICP
AR 2.14 0.18 0.72 198 s s
1ICP 1.68 0. 86 0.74 43
b o
2 , AR
’ ’ [1] , . N [M].
, s ,1984. 1-2.
. . ICP [2] Mochida I, Shimizu K,Korai Y,et al. [J]. Carbon,1990,28

(2-3):311-319.
[3] Azami K, Kato O, Takashima H,et al. [J]. ] Mater Sci,
1993,28.885-889.
4 [4] Mochida I,Korai Y, Shimizu Y, et al. [J]. Tanso, 1992,
155:370-378.

AR.ICP .
. [5] Dumont M.Dourges M A,Pailler R.et al. [J]. Fuel,2003,
° »AR 100% 82:1523-1529.
? 5 ICP 100% [6] Edie D D,Fox N K,Barnett B C,et al. [ J]. Carbon,1986,
° N 24(4) . 477-482.
s “ ? , [7]1 Sadezky A,Muckenhuber H,Grothe H,et al. [J]. Carbon,
N 2005,43(8):1731-1742.
AR , [8] Tuinstra F,Koenig J L. [J]. ] Chem Phys,1970,53(3):
1126-1130.
) , AR [9] Hong S H,Korai Y.Mochida 1. [J]. Carbon,2000,38(6) :
805-815.
; ICP s

Effects of raw materials on structure and properties of

pitch-based carbon fibers

LIU An-hua*,YAO Yan-bo'?,SHU Xin'*,XIA Wen-li"*,DONG Yan-ming®

(1. College of Chemistry & Chemical Engineering, Xiamen University, Xiamen 361005, China;
2. Advanced Materials Laboratory,College of Materials,Key Laboratory of High Performance Ceramic Fibers,
Ministry of Education, Xiamen University, Xiamen 361005, China)
Abstract: In this paper, naphthalene mesophase pitch (AR resin) and isotropic coal tar pitch (ICP) were em~
ployed as raw materials to prepare carbon fibers. Effects of raw materials on the structure and properties of the
resultant carbon fibers were systematically investigated. Results show that the one-dimensionally ordered me-
sophase structure in AR resin was elongated along the fiber axis during melt spinning, and interfaces were
formed between mesophase domains,resulting in stress concentration in these regions. The stress was released in
the process of carbonization,and the formed cracks had adverse effects on the mechanical properties of the car-
bon fibers. In contrast, ICP was free of the ordered structure and hence no preferred orientation formed in the
process of melt spinning,and no stress concentration regions and no cracking occurred during carbonization. The
amorphous nature made ICP-based carbon fibers poorly graphitized and brought in low mechanical properties.
These results show that the nature of pitch has profound effects in the final carbon fibers. Therefore,adjusting
nature of the raw materials is an effective way to improve the structure and properties of pitch based-carbon fi-
bers.
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